Background: Exercise is associated with an improved quality of life among cancer survivors. Previous research has highlighted the utility of the theory of planned behavior in understanding cancer survivors' intention to exercise. The purpose of this study was to extend the research on the theory of planned behavior in relation to exercise intention in breast cancer survivors and to provide preliminary evidence supporting its application with prostate cancer survivors during treatment. Methods: Participants consisted of 126 breast and 82 prostate cancer survivors receiving active treatment. Participants completed self-administered, mail-in questionnaires that assessed demographic and medical variables, past exercise, and the theory of planned behavior. Results: For breast cancer survivors, the results revealed that attitudes, subjective norm, and perceived behavioral control explained 66% of the variance in exercise intention with the instrumental component of attitude, subjective norm, and perceived behavioral control making significant unique contributions to intention. For prostate cancer survivors, attitudes, subjective norm, and perceived behavioral control explained 57% of the variance in exercise intention, with subjective norm and perceived behavioral control making significant unique contributions to intention. Conclusions: The results provide further support that the theory of planned behavior is a useful framework for understanding determinants of exercise intention in breast cancer survivors undergoing active treatment and preliminary support for prostate cancer survivors undergoing active treatment. When designing exercise interventions, differences in breast and prostate cancer survivors' exercise intention merit consideration.
is the second leading cause of death in Americans, surpassed only by heart disease. Among men, prostate cancer is the most frequently diagnosed cancer, with estimates indicating that 234 460 new cases will occur in 2006. Among women, breast cancer is the most frequently diagnosed cancer, with estimates predicting 212 920 new cases for 2006. Despite these figures, cancer incidence and mortality rates are decreasing. 1 Improvements in survival rates have fostered major research initiatives to address cancer survivors' needs. In particular, research efforts have been directed toward enhancing cancer survivors' quality of life. 2 There is increasing evidence to support the positive role of exercise for cancer patients and survivors. In fact, numerous psychological and physiological benefits have been documented including reduced depression, 3 reduced anxiety, 3, 4 improved vigor and reduced confusion, 5 reduced and/or stabilized fatigue, [6] [7] [8] decreased nausea, 9 and improved physical functioning. 7, 10 Despite the renowned benefits of exercise for cancer survivors, the rates of participation are suboptimal. For instance, a survey of 920 breast and prostate cancer survivors revealed that 41% of the sample failed to exercise regularly. 11 Furthermore, a recent investigation of breast cancer survivors found that only 32% met the desired exercise levels recommended for the general adult population. 12 Studies of exercise interventions with breast cancer survivors have reported only moderately high adherence rates both during 13 and after exercise programs. 14 Therefore, although exercise interventions have the potential to improve various aspects of physical and psychological functioning in breast cancer survivors, their effectiveness may be compromised by a lack of participation. 15 However, recently, commendable exercise participation and adherence rates have been reported for prostate cancer survivors. For instance, in a sample of mixed cancer survivors, Blanchard et al 16 found that approximately 74% of prostate cancer survivors met the recommended physical activity guidelines. In addition, Segal et al 17 reported a 75% adherence rate among prostate cancer survivors attending a 12-week, resistance-training program. Improved participation and adherence rates may in part be attributable to prostate cancer survivors' placing increased importance on exercise as it has been associated with positive physical, psychological, and quality-of-life benefits. 16 In addition, increased efforts have been made to enhance the likelihood of participation and adherence in exercise interventions with prostate cancer survivors (ie, supervised exercise environment, attractive exercise facilities, free parking). 17 It is important to note, however, that it is only recently that researchers have started to explore exercise adherence 13, 18 and motivation issues 14, 19 in cancer survivors. Not surprisingly, it has been critiqued that there is a lack of research on determinants of exercise in cancer survivors. 15, 19, 20 This observation is particularly noteworthy, as exercise has the potential to improve the quality of life in cancer survivors. 2 In response, theoretical studies are emerging in an attempt to both identify and understand factors that lead to exercise promotion and adoption in cancer survivors. Different theoretical approaches have been employed such as the stages of change model 19 and social cognitive theory. 21 However, one approach that is demonstrating both increasing utility and application with cancer survivors is the theory of planned behavior (TPB). 13, 15, 20 According to Ajzen's 22 TPB, a central predictor of behavior is an individual's intention to perform the behavior. Typically, the stronger the intention to perform the behavior, the more likely it is to occur. Intention is said to be influenced by 3 factors: attitude, subjective norm (SN), and perceived behavioral control (PBC). 22 Attitude reflects a person's appraisal of the behavior to be performed. SN reflects the perceived social pressure to engage or not engage in a behavior. PBC reflects the perceived ease or difficulty of engaging in a behavior, which can be influenced by both past successes or problems with the selected behavior and foreseen barriers. 22 In studies in which the TPB has been used to evaluate exercise intention and behavior after cancer diagnosis, exercise intention has emerged as a strong predictor of exercise behavior. 13, 15, 20, 23 However, unique determinants of exercise intention have also been noted, with variations occurring as a function of both cancer type and treatment phase. Among breast cancer survivors receiving active treatment, attitude and SN have emerged as significant unique predictors of exercise intention. 15 However, these results were drawn from a retrospective study; therefore, it is possible that the breast cancer survivors' perceptions of their current situation (ie, posttreatment) influenced their recall. Among breast cancer survivors posttreatment, PBC and SN have emerged as significant unique predictors of exercise intention. 13, 20 However, studies have typically been limited by small, nonrepresentative samples and potential selection biases. Among prostate cancer survivors posttreatment, PBC was found to be the sole predictor of exercise intention. 20 However, there was considerable variability in the range of time for which participants had completed treatment (ie, up to 4 years). Therefore, it is unclear whether discrepancies between attitudes, SN, and PBC existed between longer and shorter duration prostate cancer survivors.
Although studies have started to demonstrate the utility of the TPB for understanding determinants of exercise intention in cancer survivors, some noteworthy methodological limitations have been identified. In addition, it is important to note that discrepancies are present according to cancer site (eg, breast and prostate) and treatment phase (ie, during treatment vs posttreatment). Furthermore, there has only been 1 investigation that examined the TPB in breast cancer survivors receiving active treatment 15 and no studies with prostate cancer survivors receiving active treatment.
Given that variations in exercise intention have been noted according to cancer type and treatment phase, it is imperative to assess whether unique determinants are relevant to both specific populations and treatment periods to appropriately tailor exercise interventions to cancer survivors' needs. More specifically, research is needed with respect to exercise intention in prostate cancer patients during treatment, and further support is warranted for exercise intention in breast cancer survivors receiving active treatment.
The present investigation was intended to examine determinants of exercise intention in a sample of breast and prostate cancer patients undergoing active treatment. In addressing some of the previously noted methodological limitations, our study offers some unique strengths. Specifically, in an attempt to increase sample representativeness, African American survivors' of breast and prostate cancer were recruited for the study. In addition, the purpose of the present investigation was not necessarily evident to the participants as it was part of a larger cross-sectional survey on complimentary therapy use, thereby reducing the likelihood of selection biases.
To our knowledge, this was the first study to examine exercise intention in prostate cancer survivors receiving active treatment. Therefore, an exploratory application of the TPB constructs was undertaken to assess if unique determinants of exercise intention are present within this population. In addition, exercise intention in women receiving active treatment was also evaluated to confirm or refute the finding that attitude and SN are significant unique predictors of exercise intention in breast cancer survivors during treatment. 15 
Methods
The present study was part of a larger cross-sectional survey examining patient and physician communication practices relevant to complementary therapy use. 24 At each of the 4 data collection sites, a site coordinator was responsible for obtaining approval from the institutional review board, identifying eligible patients, and recruiting subjects to the study. Study eligibility was established via review of the patient's medical record and/or consultation with an oncology nurse or physician. Patients were recruited to the study during an outpatient appointment. They were given an overview of the purpose of the study and what participation would involve (ie, completing a survey 1 time, no follow-up). If the patient agreed to participate in the study, the site coordinator obtained written informed consent. The site coordinator then provided the patient with a copy of the survey, along with a stamped envelope addressed to the Behavioral Research Center at the American Cancer Society with which to return the completed survey. Patients were instructed to complete and return the survey within 1 week. Patients who did not return their survey within 3 weeks were followed up with a telephone contact.
Measures
Demographic and medical characteristics of participants were determined through self-report accounts of age, gender, race, marital status, education, employment, date of diagnosis, and treatment received.
Past exercise behavior was determined through selfreport of exercise type (mild, moderate, strenuous), frequency, and duration. A total exercise score was compiled by adding the frequency of exercise within the mild, moderate, and strenuous classifications. This procedure is consistent with calculation of the leisure score index of the Godin Leisure-Time Exercise Questionnaire. 25 Participants were asked to report their exercise frequencies for a typical week since their cancer diagnosis.
Intention was evaluated by 3 items frequently employed in TPB-based exercise research. 26, 27 The items included (1) "I intend to accumulate 30 minutes of moderately intense exercise at least 3 days per week over the next month," (2) "I will try to accumulate 30 minutes of moderately intense exercise at least 3 days per week over the next month," and (3) "Over the next month, my goal is to accumulate 30 minutes of moderately intense exercise at least ___ days per week." Items 1 and 2 were rated on a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree). Based on conversations with cancer care staff, 3 days per week was set as an appropriate physical activity target for cancer survivors during active treatment. Item 3 specified a range of 0 to 7 days per week. The internal consistency of this scale was α = .87.
Perceived behavioral control was assessed by 3 items: (1) "For me to accumulate 30 minutes of moderately intense exercise at least 3 days per week over the next month will be:" (1 = extremely difficult to 7 = extremely easy), (2) "How much control do you have over accumulating 30 minutes of moderately intense exercise at least 3 days per week over the next month?" (1 = no control to 7 = complete control), and (3) "If I wanted to, I could easily accumulate 30 minutes of moderately intense exercise at least 3 days per week over the next month" (1 = strongly disagree to 7 = strongly agree). The internal consistency of this scale was α = .87.
Attitude was evaluated by six 7-point semantic differential adjective scales that captured both instrumental (ie, useful/useless, harmful/beneficial, bad/ good) and affective (ie, enjoyable/unenjoyable, boring/ interesting, pleasant/unpleasant) components of attitude. Using the aforementioned adjectives, participants were asked to complete the following statement: "For me to accumulate 30 minutes of moderately intense exercise at least 3 days per week over the next month would be . . . ." The verbal descriptors that preceded the adjectives were extremely (eg, 1 = extremely harmful, 7 = extremely beneficial), quite (eg, 2 = quite harmful,
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INTEGRATIVE CANCER THERAPIES 5(2); 2006 6 = quite beneficial), slightly (eg, 3 = slightly harmful, 5 = slightly beneficial), and neither (eg, 4 = neither harmful nor beneficial). Similar assessments of attitude have been reported in previous investigations with cancer survivors. 13, 15, 20, 23 The 3 items that assessed the instrumental component of attitude had an internal consistency of α = .86. The 3 items that assessed the affective component of attitude had an internal consistency of α = .70. SN was assessed by 3 items adapted from prior investigations of cancer survivors. 13, 15, 20, 23 The items were rated on a 7-point scale (1 = strongly disagree to 7 = strongly agree) and included (1) 
Results
Surveys were compiled over the period of July 2003 to March 2004 and yielded a response rate of 66% for a total of 208 surveys. In New Mexico, 73 patients were approached and 7 persons declined participation. Forty-seven participants (15 prostate, 32 breast cancer) returned surveys for a response rate of 64.38%. At the Ohio site, 95 patients were approached, all of whom consented to participation. A total of 77 surveys (26 prostate, 51 breast cancer) were returned, for a response rate of 81.05%. In Louisiana, 97 patients were approached and 8 patients declined participation. Fifty participants (20 prostate, 30 breast cancer) returned surveys for a response rate 51.55%. At the California site, 50 patients were approached and 34 patients (21 prostate, 13 breast cancer) returned surveys for a response rate of 68%.
The demographic and medical characteristics of the participants are presented in Table 1 Descriptive statistics and zero-order correlations for the TPB constructs for breast and prostate cancer survivors can be found in Table 2 . Analyses of variance contrasting the means between the survivors of breast and prostate cancer for the TPB constructs revealed that the survivors of breast and prostate cancer shared similar PBC, exercise intentions, SNs, and instrumental aspects of attitude. Overall, PBC and exercise intentions were moderate, and SNs and instrumental aspects of attitude were above moderate. However, significant differences emerged between breast and prostate cancer survivors with respect to affective aspects of attitude, F(1, 196) = 7.147, P < .01. Although overall, both groups had moderate affective attitudes, the mean score of the breast cancer survivors (x = 4.83, SD = 1.26) was greater than that of the prostate cancer survivors (x = 4.33, SD = 1.28), producing a small effect size (r = 0.19).
Additional analyses were conducted to examine the relationships between the demographic and medical characteristics (ie, race, marital status, employment status, education level, exercise frequency, days since diagnosis, type of treatment, and recruitment site) and the TPB constructs using multivariate and correlational analyses. Such tests were performed to determine whether any participant demographic or medical variables would confound the results in the The main hypotheses involving the TPB were tested using hierarchical regression analysis. The sequence and content of the steps were based on the theoretical premises of the TPB 22 and previous research employing the TPB tenets in exercise settings. 13, 15, 20, 23 Separate analyses were conducted for breast and prostate cancer survivors. For each regression, exercise intention was regressed onto affective attitude, evaluative attitude, SN, and PBC in the first step and past exercise in the second step. As recommended by Ajzen, 22 past exercise was entered in the second step for both breast and prostate cancer survivors to assess the sufficiency of the TPB because exercise prior to cancer treatment provides no further insight as to how to increase exercise intention during treatment.
For breast cancer survivors, the regression analysis revealed that the TPB constructs explained 66% of the variance in exercise intention, F(4, 98) = 46.85, P < .001. Including past exercise in the equation added a small but significant 1% to the explained variance, F(5, 97) = 37.92, P < .001. Significant unique contributions to intention were made by the instrumental component of attitude (β = .25, P < .05), SN (β = .15, P < .05), and PBC (β = .53, P < .001).
For prostate cancer survivors, the regression analysis revealed that the TPB constructs explained 57% of the variance in exercise intention, F(4, 58) = 18.82, P < .001. Including past exercise into the equation added a significant 4% to the explained variance, F(5, 57) = 17.78, P < .001. Significant unique contributions to intention were added by SN (β = .25, P < .05) and PBC (β = .49, P < .001). The results of the hierarchical regressions for both breast and prostate cancer survivors are displayed in Table 3 .
Discussion
The results of the present investigation highlight the utility of the TPB framework for understanding determinants of exercise intention in cancer survivors receiving active treatment. Specifically, additional support for the TPB framework was found for breast cancer survivors undergoing active treatment, and preliminary support was evidenced for prostate cancer survivors undergoing active treatment.
Among breast cancer survivors receiving active treatment, affective and instrumental attitude, SN, and PBC explained 66% of the variance in exercise intention. Unique determinants of exercise intention included the instrumental component of attitude, SN, and PBC. Smaller variance in exercise intention has been reported by Courneya and Friedenreich 15 who found that attitude, SN, and PBC accounted for 23% of the variance in exercise intention in breast cancer survivors receiving active treatment. However, consistent with the present results, they found that attitude and SN were significant unique predictors of exercise intention, with comparable magnitudes of importance. 15 Inconsistent with the present results, Courneya and Friedenreich 15 did not find PBC to be a significant unique contributor to exercise intention in breast cancer survivors during treatment. This inconsistency may have arisen due to differences in study designs. 
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In particular, participants in Courneya and
Friedenreich's 15 study responded retrospectively to PBC (ie, recalled the PBC during treatment) whereas participants in the present study responded prospectively to PBC (ie, discussed PBC for the upcoming month). Typically, increased variance in exercise intention has occurred among breast cancer survivors posttreatment. Specifically, attitude, SN, and PBC have been found to account for 49% 13 and 45% 20 of the variance, respectively. It is possible that among breast cancer survivors, the influences of attitude, SN, and PBC will be more salient as a function of time and treatment phase. However, it is currently unclear whether the increased influence is occurring during or after treatment. Consequently, it is important to assess the relative importance of the TPB constructs as a function of the treatment phase. Furthermore, discrepancies in unique exercise determinants have also been noted in breast cancer survivors posttreatment. For instance, Courneya et al 13 found that SN and PBC, but not attitude, emerged as significant unique determinants of exercise intention, whereas Blanchard et al 20 found that all 3 TPB constructs were significant unique predictors of exercise intention.
Taken together, the results of both the current and prior investigations applying the TPB constructs to breast cancer survivors indicate that during treatment, attitude and SN emerge as unique determinants of exercise intention. However, the results are mixed with respect to the impact of PBC. 15 Among breast cancer survivors posttreatment, SN and PBC emerge as unique determinants of exercise intention. However, the results are mixed with respect to the impact of attitude. 13, 20 Further studies are needed to clarify the relative influences of PBC and attitude on exercise intentions in breast cancer as a function of treatment phase.
For the present investigation, unique determinants of exercise intention were assessed for breast cancer survivors undergoing active treatment, and appropriate comparisons were made with posttreatment populations. It is interesting to note that regardless of the treatment phase of breast cancer survivors, SN emerges consistently as a significant unique determinant of exercise intention. 13, 15, 20 Indeed, there appears to be increasing evidence that SN is an important intervention target for breast cancer survivors. Therefore, women may benefit from encouragement, approval, and validation to exercise by supportive others such as friends, family, and health care professionals both during and after treatment. However, the implications for men may be somewhat different.
In turning to the results for the prostate cancer survivors receiving active treatment, it was revealed that attitude, SN, and PBC explained 57% of the variance in exercise intention. In addition, SN and PBC emerged as significant unique determinants of exercise intention. Smaller variance in exercise intention has been reported in prostate cancer survivors posttreatment. Specifically, Blanchard et al 20 found that the 3 TPB tenets accounted for 36% of the variance in exercise intention. In addition, PBC emerged as the only significant unique determinant in prostate cancer survivors posttreatment. 20 When contrasting these results, it is of particular interest to note that SN influences exercise intention among prostate cancer survivors during but not after treatment. As a result, when designing exercise interventions for prostate cancer survivors, encouragement of supportive others to exercise may be of greater importance when treatment is initiated but not necessarily after treatment is completed.
Of further interest is the finding that PBC is a unique determinant of exercise in prostate cancer Table 3 
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Step survivors both during and after treatment. Although further research is needed to support this position, this is indicative that exercise interventions will need to address prostate cancer survivors' control beliefs about exercise and potential barriers to participation. Despite the important information gained from this investigation, some limitations need to be addressed. One limitation is that the cross-sectional design of the study did not permit future exercise behavior to be evaluated. Accordingly, subsequent studies should use prospective designs that will permit monitoring of exercise behavior. In addition, although there was some representation of ethnic minorities and sufficient sample sizes to conduct overall analyses, future investigations should consider increased sample diversity and larger samples to facilitate subgroup analyses. Another limitation is the lack of salient beliefs underlying attitudes, SN, and PBC. The incorporation of these beliefs in future studies of breast and prostate cancer survivors during and after treatment will provide further information as to which beliefs are the most important for understanding exercise intention.
Conclusions
In summary, the current investigation has furthered research on determinants of exercise intentions in breast cancer survivors during treatment and provided preliminary evidence in prostate cancer survivors during treatment. The results revealed that attitude, SN, and PBC were significant determinants of exercise intention in breast cancer survivors, whereas SN and PBC were significant determinants of exercise intention in prostate cancer survivors. Interestingly, for men, social pressure appears to be an important predictor of exercise intention during but not posttreatment. However, for women, social pressure emerges consistently as an important predictor of exercise intention both during and after treatment. To facilitate a clearer understanding of exercise intention in breast and prostate cancer survivors, additional research is needed using more representative samples and prospective designs to follow participants throughout the treatment process. In addition, it would be useful to incorporate exercise behavior and salient beliefs underlying attitudes, SN, and PBC. Finally, additional testing of TPB interventions to increase exercise adherence appears to be merited, particularly among breast cancer survivors.
